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2014 - 100985 , filed on May 14 , 2014 , the entire contents of 
each are hereby incorporated by reference . 

[ Non - patent Literature 1 ] JIS X 0510 : 2004 

SUMMARY OF INVENTION 

Technical Problem TECHNICAL FIELD 
In the two - dimensional code of Patent Literature 2 which 

The present invention relates to a two - dimensional code has only one position detection pattern ( Aztec code ) , if the 
and a two - dimensional code analysis system . single position detection pattern could not be detected due to 

contamination or image blurriness , the analysis of the two 
BACKGROUND ART dimensional code would be defective . In simultaneous rec 

ognition of plural codes , when all of the codes could not be 
recognized , the codes are photographed repeatedly until all As compared to one - dimensional codes , two - dimensional 25 of them are recognized in many cases , and low recognition codes are capable of storing more information in a smaller accuracy leads to an increase in the number of photographs area and are thus widely utilized in a variety of applications , to be taken , which reduces the merit of simultaneously such as inventory management and Web derivatives using reading plural codes . Accordingly , in the recognition of mobile phones . Among two - dimensional codes , those whose plural two - dimensional codes , the code reading reliability is 

size can be modified in accordance with the amount of data 30 desired to be higher than when a single two - dimensional 
to be maintained therein are known . In the analysis of such code is read and , therefore , two - dimensional codes having 
a two - dimensional code , the size , direction and the like of only one position detection pattern are not suitable for onl 
the code are often unclear beforehand ; therefore , this infor - simultaneous recognition of plural codes in the first place . 
mation are determined from a photographed image of the As a countermeasure , a method of imparting a code with 
two - dimensional code . 35 redundancy by adding another position detection pattern 

A two - dimensional code comprises position detection may be employed ; however , in this case , there arises the 
patterns of a prescribed form for detecting the positional same problem as in the below - described code having plural 
relationship of its photographed image . In such a two position detection patterns . 
dimensional code , the position detection patterns have a In the two - dimensional code of Patent Literature 1 which 
form that can be independently and easily distinguished tu 40 has plural position detection patterns , the recognition reli 

ability is easily improved since contamination of one of the from other parts . When a two - dimensional code is analyzed , position detection patterns can be complemented with other on its photographed image , the position detection patterns position detection patterns . are detected and conversion is performed based on their In recognition of a plurality of the two - dimensional codes 
positional relationships . Detection of the position detection 45 of Patent Literature 1 , since plural position detection pat 
patterns is a fundamental process of the analysis and largely terns are captured in a single image , there will be plural 
affects the recognition accuracy and the analysis time . Thus , combinations of the position detection patterns having the 
the form of each position detection pattern is a critical same form . In this case , combinations of the position detec 
element for two - dimensional codes . tion patterns contained in the same two - dimensional code 
As conventional two - dimensional codes , mainly the codes 50 need to be searched . There are mainly two technical prob 

disclosed in Patent Literatures 1 and 2 are known . lems that make it difficult to simultaneously recognize a 
plural of two - dimensional codes each having plural position Further , in two - dimensional codes , there is a need to detection patterns . recognize plural codes at the same time . As for the simul The first problem relates to the distance between the 

taneous recognition of plural codes , for example , when 55 position detection patterns . When the size of the two 
cardboard boxes each having a two - dimensional code pasted dimensional code of Patent Literature 1 is modified in 
thereon are stored facing the same direction on a shelf and thereon are stored facing the same direction on a shelf and accordance with its data capacity , since the position detec 
an inventory thereof is to be made , the work efficiency is tion patterns are always arranged at corners , the distances 
improved if the two - dimensional codes could all be recog - between the position detection patterns are variable depend 
nized at once from a distance , rather than recognizing the 60 ing on the size of the code . This is also described in 
codes one by one at a short distance from each box . It is Literature 3 which cites the Patent Literature 1 . Generally , it 
known that such simultaneous recognition can be done using is required to modify the size of a two - dimensional code in 
an RFID or the like ; however , RFIDs require an antenna or accordance with the data capacity of the code . Thus , when 
the like on the medium side , which leads to an increased searching for a combination of position detection patterns 
medium cost . In contrast , two - dimensional codes are inex - 65 belonging to the same two - dimensional code , all of the 
pensive because they can be used by simply printing them on combinations of position detection patterns having long and 
a sheet of paper . short distances therebetween must be detected and , when a 
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large number of two - dimensional codes are captured in a side is greater than twice the distance between the centers of 
single image , the amount of the calculation to be made is the two position detection patterns . 
huge . The invention of claim 5 is a two - dimensional code 

The second problem relates to the external shape ( profile ) analysis system analyzing an image obtained by photograph 
of the position detection patterns . When plural position 5 ing first and second two - dimensional codes at once , which 
detection patterns having the same external shape are first and second two - dimensional codes each comprises 
arranged at close distance from each other and in the same plural position detection patterns for specifying the cell 
direction , it is difficult to figure out a combination of positions , wherein the two - dimensional code analysis sys 
position detection patterns contained in the same two tem comprises an exclusion means for excluding false 
dimensional code , and it is thus required to examine which combinations of a position detection pattern contained in the 
of many combinations of position detection patterns can first two - dimensional code and a position detection pattern 
yield the correct code content . contained in the second two - dimensional code . 

As described above , in the recognition of plural codes , the The invention of claim 6 is the two - dimensional code 
use of two - dimensional codes having plural position detec - 16 analysis system according to claim 5 , wherein , when two of 
tion patterns improves the two - dimensional code - reading the position detection patterns do not have a prescribed 
reliability and enhances the efficiency - improving effect distance therebetween , the exclusion means excludes the 
attained by simultaneous recognition of plural codes ; how - combination of these two position detection patterns as a 
ever , as a disadvantage , there is a problem that the analysis false combination of position detection patterns that is not a 
is difficult and , if the analysis is possible , the analysis 20 combination of position detection patterns contained in a 
requires a long time . single two - dimensional code . 

An object of the present invention is to realize : a two The invention of claim 7 is the two - dimensional code 
dimensional code comprising plural position detection pat - analysis system according to claim 5 or 6 , wherein the 
terns and a two - dimensional code analysis system , wherein , exclusion means is a means for excluding a combination ( s ) 
by making it easy to determine whether or not a combination 25 of the position detection patterns based on the external 
of position detection patterns belongs to the same two - shapes of the position detection patterns . 
dimensional code even when a plurality of the two - dimen 
sional codes are included in a single image , the analysis Advantageous Effects of Invention 
process is hardly affected even by an increase in the number 
of the two - dimensional codes to be recognized at once . 30 The two - dimensional code of the present invention com 
As two - dimensional codes , there have been also proposed prises plural position detection patterns and can be designed 

color codes in which information is read based on the color such that the size of the code can be modified in accordance 
of each cell and , in this case , it is considered allocating with its data capacity . Even when a plurality of the two 
plural position detection patterns with the same form but dimensional codes are photographed in a single image , since 
different colors so as to specify the plural position detection 35 whether or not a combination of position detection patterns 
patterns . However , the majority of code printers are mono - contained in the same two - dimensional code can be easily 
chrome printers and readily affected by the conditions of the determined , the analysis process can be reduced . 
printers and inks as well as the external environment such as 
lighting ; therefore , there is a concern in terms of the accu BRIEF DESCRIPTION OF DRAWINGS 
racy . In the present specification , a monochrome two - di - 40 
mensional code is described as an example . FIG . 1 illustrates four two - dimensional codes disclosed in 

Patent Literature 1 that are arranged adjacent to each other 
Solution to Problem and photographed in a single image , which two - dimensional 

codes each comprising three position detection patterns of 
The invention of claim 1 is a rectangular two - dimensional 45 the same form at three of the four corners of a square ; 

code comprising cells representing binary - coded data that FIG . 2 illustrates a case where a plurality of the two 
are arranged as a pattern in the form of a two - dimensional dimensional codes according to the first embodiment of the 
matrix , wherein the two - dimensional code comprises a rect - present invention are arranged in the same manner as in FIG . 
angular basic pattern section which comprises : plural posi - 1 ; 
tion detection patterns for specifying the cell positions ; and 50 FIG . 3A illustrates a case where four of the two - dimen 
version information that indicates the size of the two - sional codes according to the second embodiment of the 
dimensional code , and the version information is used to present invention , each of which comprises position detec 
enable to variably design the size of the two - dimensional tion patterns all having different external shapes , are 
code with the distances between the plural position detection arranged in the same manner as in FIG . 1 ; 
patterns being fixed . 55 FIG . 3B illustrates the position detection patterns of the 

The invention of claim 2 is the two - dimensional code two - dimensional code A of FIG . 3A , all of which have 
according to claim 1 or 2 , where the plural position detection different external shapes ; 
patterns have different external shapes from one another . FIG . 4 illustrates the configuration of the two - dimensional 

The invention of claim 3 is the two - dimensional code code according to the first embodiment ; 
according to claim 1 or 2 , which comprises a peripheral 60 FIG . 5A is a drawing ( 1 ) that illustrates the conditions for 
section formed outside the basic pattern section . distinguishing position detection patterns of different two 

The invention of claim 4 is the two - dimensional code dimensional codes in a configuration that has a large effect 
according to claim 3 , wherein , for a combination of two of of reducing candidate position detection patterns ; 
the plural position detection patterns , the distance between FIG . 5B is a drawing ( 2 ) that illustrates the conditions for 
two points at which a straight line connecting the centers of 65 distinguishing position detection patterns of different two 
the two position detection patterns intersects the boundary dimensional codes in a configuration that has a large effect 
between the rectangular two - dimensional code and the out - of reducing candidate position detection patterns ; 
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FIG . 6 illustrates the conditions of FIG . 5B for a verti As illustrated in FIG . 1 , two - dimensional codes A , B , C 
cally - elongated rectangular two - dimensional code ; and D are closely arranged in the same direction . The 

FIG . 7A is a drawing ( 1 ) that illustrate a case where the two - dimensional code A has three position detection patterns 
center of the basic pattern section and that of a two - A1 , A2 and A3 , and the other two - dimensional codes B , C 
dimensional code do not coincide ( are relatively displaced ) 5 and D also each have three position detection patterns in the 
with each other ; same manner . Only the two - dimensional code A has a 

FIG . 7B is a drawing ( 2 ) that illustrate a case where the different number of cells ( version ) , and the distances 
center of the basic pattern section and that of a two between the position detection patterns therein are different . 
dimensional code do not coincide ( are relatively displaced ) The three position detection patterns ( A1 , A2 and A3 ) have 
with each other ; 10 a prescribed positional relationship according to the speci 

FIG . 8 illustrates a two - dimensional code comprising two fications of the two - dimensional code A , and the position 
position detection patterns whose directions can be speci - detection patterns of the other two - dimensional codes B , C 
fied ; and D all have a positional relationship according to the 

FIG . 9 illustrates the configuration of the two - dimensional same specifications . 
code according to the second embodiment ; 15 Upon reading , when the B3 - D1 and C2 - D1 and D1 - D2 

FIG . 10A illustrates an example of the structure of the distances in FIG . 1 are all equal , as candidate combinations 
data recorded in the two - dimensional code of the second of the position detection patterns , for example , combinations 
embodiment ; of ( D1 , B3 and D2 ) and ( A2 , C2 and D2 ) are also detected 

FIG . 10B illustrates an example of the structure of the in addition to four combinations of ( A1 , A2 and A3 ) , ( B1 , B2 
actual data recorded in the two - dimensional code of the 20 and B3 ) , ( C1 , C2 and C3 ) and ( D1 , D2 and D3 ) . 
second embodiment ; In the analysis of a two - dimensional code , three position 

FIG . 11A is a drawing ( 1 ) that illustrates the changes in detection patterns are identified based on the shape of the 
the peripheral section of the two - dimensional code in accor two - dimensional code and the cell coordinates are calculated 
dance with the version ; from the three position detection patterns . Then , the 

FIG . 11B is a drawing ( 2 ) that illustrates the changes in 25 recorded data are read from the values ( light or dark ) of the 
the peripheral section of the two - dimensional code in accor - cells in the part other than the three position detection 
dance with the version ; patterns of the two - dimensional code . 

FIG . 12A illustrates the overall configuration of the basic In the image example of FIG . 1 , there are 12 position 
pattern section of the two - dimensional code according to the detection patterns of the same shape and combinations of 
second embodiment ; 30 three of the position detection patterns are selected ; how 

FIG . 12B illustrates the configuration of the basic pattern ever , combinations of three position detection patterns 
section of the two - dimensional code according to the second include those that are clearly false , such as the combination 
embodiment , depicting blocks and separation pattern ; of ( A1 , D1 and D3 ) . In addition , as in the case of the 

FIG . 13 is a drawing that describes how the position of the combination of ( C2 , A2 and D2 ) , there are many combina 
basic pattern section in the lateral direction is expressed by 35 tions of position detection patterns that have a correct 
basic pattern section displacement information ; relationship but are not contained in a single two - dimen 

FIG . 14 illustrates cases where the basic pattern section is sional code . In the two - dimensional code of Literature 3 , 
displaced in a two - dimensional code of version 19x19 ; however , since the distances between the position detection 

FIG . 15 illustrates an example of a two - dimensional code patterns vary depending on the version of the code , such 
of version 4x4 ; 40 incorrect combinations cannot be excluded solely based on 

FIG . 16 illustrates an example of a two - dimensional code the distances between the position detection patterns . In this 
of version 5x5 ; case , based on the cell coordinates calculated from three 

FIG . 17 illustrates a hardware configuration of a system position detection patterns , it is necessary to judge the 
for generating and providing a two - dimensional code ; presence or absence of a two - dimensional code in a more 

FIG . 18 is a flow chart illustrating the procedures of the 45 detailed manner from the information stored in the code , and 
encoding process in which a user accesses the system this leads to an increase in the analysis process . Thus , when 
hardware via the user hardware and generates a desired there are many combinations that cannot be excluded solely 
two - dimensional code ; based on the positional relationships of plural position 

FIG . 19 illustrates a hardware configuration of a two - detection patterns , there is a problem that a longer analysis 
dimensional code analyzer which reads and analyzes the 50 time is required . 
two - dimensional codes of the below - described embodiment ; FIG . 2 illustrates a case where a plurality of the two 

FIG . 20 is a flow chart illustrating the procedures of the dimensional codes according to the first embodiment of the 
decoding process in which a two - dimensional code photo present invention are arranged in the same manner as in FIG . 
graphed by a user is analyzed ; and 1 . The first characteristic feature of the present invention is 

FIG . 21 is a flow chart illustrating the procedures of the 55 that the distances between the position detection patterns do 
decoding process in which a two - dimensional code photo not change even when the version is changed to increase the 
graphed by a user is analyzed . amount of information to be recorded in the code . In other 

words , in conventional codes , since the distances between 
DESCRIPTION OF EMBODIMENTS position detection patterns vary depending on the version 

60 number as in the case of FIG . 1 , combinations that cause 
FIG . 1 illustrates four two - dimensional codes disclosed in false detection such as the combination of ( A2 , B2 and C2 ) 

Patent Literature 1 that are arranged adjacent to each other in FIG . 1 , could not be excluded from the distance infor 
and photographed in a single image , which two - dimensional mation . In the code of the present invention , as illustrated in 
codes each comprising three position detection patterns of FIG . 2 , an increase in the information to be recorded in the 
the same form at three of the four corners of a square . For 65 code results in an increase in the size of the below - described 
description purposes , the four two - dimensional codes are peripheral section 5 which is arranged around the below 
illustrated in a simplified diagram . described basic pattern section 2 and where the increased 
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information is recorded , and the dimensions and the shape of effects of both characteristic features yield a code that is 
the basic pattern section that contains the position detection further suitable for the process of recognizing plural codes . 
patterns are always fixed . Therefore , a greater number of FIG . 4 illustrates the configuration of one example of the 
combinations can be excluded from the candidate combina - two - dimensional code according to the first embodiment . 
tions of the position detection patterns by simple calculation 5 A two - dimensional code 1 of FIG . 4 is a square two 
of merely comparing distances between the position detec dimensional code comprising cells representing binary 
tion patterns . coded data that are arranged as a pattern in the form of a 
As described above , since a greater number of combina two - dimensional matrix , and the two - dimensional code 1 

tions of the position detection patterns can be excluded by has a square basic pattern section 2 of a certain form and a 

simple calculation , the two - dimensional code of the present 10 peripheral section 5 arranged around the basic pattern sec 
tion 2 . The basic pattern section 2 has three position detec invention is advantageous in shortening the analysis time for tion patterns 3A to 3C for specifying the cell positions . The recognition of plural codes . term “ certain form ” used herein means that the dimensions FIG . 3A illustrates a case where four of the two - dimen and the shape are fixed . The part of the two - dimensional 

sional codes according to the second embodiment of the 15 code 1 that excludes the position detection patterns 3A to 3C 
present invention , each of which comprises position detec - is divided into cells and information ( data ) are recorded 
tion patterns all having different external shapes , are using light and dark cells . The part of the basic pattern 
arranged in the same manner as in FIG . 1 . FIG . 3B illustrates section 2 that excludes the position detection patterns 3A to 
the position detection patterns of the two - dimensional code 3C is a data region 4 . The data region 4 contains specifica 
A of FIG . 3A , all of which have different external shapes . A 20 tion data and , as required , actual data . The specification data 
position detection pattern A1 in FIG . 3A corresponds to A1 includes information relating to the data arrangement of the 
in FIG . 3B ; a position detection pattern A2 in FIG . 3A peripheral section 5 , such as version information that deter 
corresponds to A2 in FIG . 3B ; a position detection pattern mines the size of the peripheral section 5 to be formed 
A3 in FIG . 3A corresponds to A3 in FIG . 3B ; and a position outside the basic pattern section 2 . The peripheral section 5 
detection pattern A4 in FIG . 3A corresponds to A4 in FIG . 25 contains actual data , and the actual data in the data region 4 
3B . The two - dimensional codes B , C and D also comprise and the actual data in the peripheral section 5 represent the 
the same position detection patterns . The second character information of the two - dimensional code . In the present 
istic feature of the present invention is that , by allowing a specification , a two - dimensional code of a square form will 
plurality of position detection patterns contained in a single be described as an example ; however , the two - dimensional 
two - dimensional code to have different external shapes from Sm 30 code may be a rectangular form , and the rectangular form 30 
one another , false candidate combinations of the position encompasses a square form as well . 

In the same manner as the position detection patterns detection patterns are excluded . In other words , in conven described in Patent Literature 1 , the position detection tional codes , a false combination such as the combination of patterns 3A to 3C each have a square dark part arranged in ( A2 , B2 , C2 and D2 ) in FIG . 1 could not be excluded . In the d . In the 35 the center and a square frame - form dark part arranged second embodiment , however , since the position detection outside the square dark part , with the space therebetween 
patterns in a combination of ( A2 , B2 , C2 and D2 ) that being a light part . In FIG . 4 , with respect to the position 
corresponds to the false combination in FIG . 3 all have the detection pattern 3A , the position detection patterns 3B and 
same external shape , this combination of the position detec - 3C are arranged adjacently in the lateral and vertical direc 
tion patterns can be excluded . In the second embodiment , 40 tions , respectively . 
even when each code comprises three , not four , position A configuration having a large effect of excluding candi 
detection patterns of different external shapes , false combi date position detection patterns will now be described . As 
nations can be excluded in the same manner based on the illustrated , the distance between the centers of the position 
external shapes of the position detection patterns . detection patterns 3A and 3B is “ d1 " ; the distance between 

The effect of reducing the number of combinations in the 45 the position detection pattern 3A and the boundary of the 
above case will now be indicated with numerical values . two - dimensional code 1 on the left side is “ d2 / 2 " ; and the 
As illustrated in FIG . 1 , when there are 4 two - dimensional distance between the position detection pattern 3B and the 

codes and each code has 3 position detection patterns , a boundary of the two - dimensional code 1 on the right side is 
photographed image of the codes includes a total of 12 " d2 / 2 ” . Accordingly , the width of the two - dimensional code 
position detection patterns . It is assumed that , for all com - 50 1 in the lateral direction is “ d1 + d2 " . The two - dimensional 
binations of 3 of the 12 position detection patterns , whether code 1 of the present embodiment is configured such that d2 
or not a given combination belongs to the same two - is greater than di ( d1 < d2 ) . In other words , the distance 
dimensional code is checked . In this case , there are between two points at which a straight line connecting the 
12Cz = 220 combinations . When each two - dimensional code centers of the position detection patterns 3A and 3B inter 
has 4 identical position detection patterns , the number of 55 sects the boundary between the rectangular ( square ) two 
position detection patterns in the photographed image is 16 dimensional code 1 and the outside is greater than twice the 
and there are 16C4 = 1 , 820 combinations of the position distance between the centers of the two position detection 
detection patterns . patterns 3A and 3B . 

In contrast , when the position detection patterns all have Although not illustrated in the figure , the distance 
different external shapes , there are 64 combinations ( „ C , X4 60 between the centers of the position detection patterns 3A and 
C , X4C ) with each code having 3 position detection patterns , 3C is “ D1 " ; the distance between the position detection 
or 256 combinations ( = 4C * 4C , 4C , 4C ) with each code pattern 3A and the boundary of the two - dimensional code 1 
having 4 position detection patterns ; therefore , it is seen that on the upper side is “ D2 / 2 " ; and the distance between the 
the number of combinations is considerably reduced . position detection pattern 3C and the boundary of the 

The characteristic features of the first and second embodi - 65 two - dimensional code 1 on the lower side is “ D2 / 2 " 
ments will be described separately ; however , a code having ( wherein , D = d ) . Accordingly , the width of the two - dimen 
both characteristic features is naturally feasible and the sional code 1 in the lateral direction is “ D1 + D2 " and the 
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two - dimensional code 1 of the present embodiment is set detection patterns can be distinguished from the position 
such that D2 is greater than D1 ( D1 < D2 ) , so that the detection patterns of other two - dimensional code based on 
above - described condition is satisfied . the distance between the centers thereof . In the case of FIG . 

When the distance between the centers of position detec 6 as well , the same conditions are satisfied in the oblique 
tion patterns is greater than di , it can be judged that the 5 direction . In this manner , even when the version is modified , 
position detection patterns belong to different two - dimen - by allowing the position detection patterns to have a certain 
sional codes ; however , with the condition of d1 < d2 being distance therebetween and adopting the above - described 
satisfied for all two - dimensional codes , since there is no case code design , a code that is further suitable for recognition of 
where position detection patterns of different two - dimen - plural codes is attained . 
sional codes have a distance of d1 between the centers 10 In the above , a case where the external shape of the 
thereof , it is easier to exclude such combinations of position two - dimensional code and the shape of the basic pattern 
detection patterns . section are analogous and plural position detection patterns 
Next , the conditions for distinguishing position detection are arranged at the corners of the basic pattern section was 

patterns of different two - dimensional codes when the two described ; however , the present invention is not restricted 
dimensional codes of FIG . 4 exists adjacent to each other in 15 thereto . For example , it is not necessary to arrange the plural 
an image will be described . position detection patterns at the corners of the basic pattern 

FIGS . 5A and 5B illustrate the conditions of a configu section and , as long as the above - described conditions are 
ration having a large effect of reducing candidate position satisfied , the plural position detection patterns may be 
detection patterns . arranged at positions inside the basic pattern section away 
As illustrated in FIG . 5A , it is assumed that a single 20 from the boundary between the basic pattern section and the 

two - dimensional code comprises two position detection peripheral section . 
patterns 3P and 3Q and the distance between the their Further , it is not required that the center of the basic 
centers is “ d ” . As illustrated , it is also assumed that there is pattern section coincides with the center of the two - dimen 
no other two - dimensional code in an elliptical area that is sional code . 
formed by semicircles of " d / 2 " in radius centered about the 25 FIGS . 7A and 7B each illustrate a case where the center 
position detection patterns 3P and 30 and a rectangle of the basic pattern section and that of the two - dimensional 
connecting the semicircles . In other words , the boundary code do not coincide ( are relatively displaced ) with each 
between this two - dimensional code and the outside the other . 
boundary between the peripheral section and the outside ) As illustrated in FIG . 7A , the square basic pattern section 
exists outside this elliptical area . It is further assumed that 30 2 is arranged such that its upper left apex coincides with that 
other two - dimensional codes also have the same conditions of the square two - dimensional code 1 . In this case as well , 
In this case , none of the position detection patterns of other with the distances between the position detection patterns in 
two - dimensional codes has its center at a distance of shorter the lateral and vertical directions being defined as “ d1 ” , the 
than “ d ” from the centers of the position detection patterns two - dimensional code 1 satisfies the condition of having 
3P and 3Q . In other words , by setting each two - dimensional 35 both lateral and vertical widths of “ d1 + d2 ” , wherein d1 < d2 . 
code to have its boundary outside the area of FIG . 5A for all As long as this condition is satisfied , when other two 
combinations of plural position detection patterns , it can be dimensional code is arranged adjacent thereto without 
determined whether or not given position detection patterns changing the direction , the distance between a position 
belong to the same two - dimensional pattern based on the detection pattern of the two - dimensional code 1 and that of 
distance between the position detection patterns . Actually , 40 the adjacent other two - dimensional code is d2 or greater , so 
taking into consideration errors in the determination , it is that the position detection patterns of other two - dimensional 
required to set the boundaries of the two - dimensional codes code can be distinguished based on the distance between the 
with a certain margin . centers . 

The above - described conditions of the square two - dimen - However , as illustrated in FIG . 7B , when the four two 
sional codes assume that , as illustrated in FIG . 5B , the 45 dimensional codes 1A to 1D are arranged such that they are 
centers of the four position detection patterns 3A to 3C rotated by 90° from one another and the basic pattern 
constitute the apexes of a rectangle and the external shape sections 2A to 2D are thus positioned adjacent to each other , 
( boundary with the outside ) of the two - dimensional code 1 such a state as described in FIG . 1 is created , so that these 
is also an analogous square . In this case , with the distance position detection patterns can no longer be distinguished 
between the centers of the position detection patterns 3A and 50 from the position detection patterns of other two - dimen 
3B in the lateral direction being defined as “ di ” , the lateral sional code based on the distance between their centers . 
width of the two - dimensional code 1 is “ d1 + d2 ” , wherein Therefore , in cases where a two - dimensional code whose 
dl < d2 . The same conditions apply for the vertical direction center is displaced from the center of its basic pattern section 
as well . When these conditions are satisfied in both direc - is used , it is desired to arrange the code with a restriction that 
tions , position detection patterns 3S and 3T in the oblique 55 other two - dimensional codes arranged adjacent thereto face 
direction also satisfy the same conditions . the same direction . Here , rather than displacing the basic 

The above descriptions relate to square two - dimensional pattern section and the two - dimensional code such that they 
codes ; however , rectangular two - dimensional codes are also coincides at an apex as illustrated in FIG . 7A , the displace 
included in the present invention . In other words , rectangles ment is made such that the peripheral section exists outside 
in the present invention include squares . 60 the basic pattern section in all directions . In addition , the 

FIG . 6 illustrates the conditions of FIG . 5B for a verti - peripheral section is allowed to have a sufficiently large 
cally - elongated rectangular two - dimensional code . The width in all directions so that the distance between the 
same conditions as FIG . 5B apply for the lateral direction . position detection patterns and the boundary of the two 
As for the vertical direction , with the distance between the dimensional code is greater than 1 / 2 of the distance between 
centers of the position detection patterns 3A and 3C being 65 the centers of two position detection patterns . According to 
defined as as long as the two - dimensional code 1 has a this configuration , even when other two - dimensional codes 
vertical width of “ D1 + D2 ” wherein D1 < D2 , these position are rotated and arranged adjacent as illustrated in FIG . 7B , 
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the position detection patterns of the other two - dimensional terns and the size of the peripheral section in the above 
code can no longer be distinguished based on the distance described manner , the effect of eliminating false detection 
between the centers . based on the distances between the position detection pat 

In the above - described case , the three position detection terns is further enhanced 
patterns have the same form ; however , the number of the 5 In the below - described two - dimensional code of the sec 
position detection patterns may be 4 or more , and position ond embodiment , different position detection patterns are 
detection patterns having different forms from one another arranged at the respective corners . 
may be arranged as well . FIG . 9 illustrates the configuration of one example of the 

FIG . 8 illustrates a two - dimensional code comprising two two - dimensional code according to the second embodiment . 
position detection patterns whose directions can be speci - 10 A two - dimensional code 10 of the second embodiment is 
fied . a two - dimensional code comprising cells representing 

The two - dimensional code 1 of FIG . 8 is the same as the binary - coded data that are arranged as a pattern in the form 
two - dimensional code of FIG . 4 , except that the two of a two - dimensional matrix , and the two - dimensional code 
dimensional code 1 of FIG . 8 has two position detection 10 has a basic pattern section 11 of a certain form . The basic 
patterns 3R and 3S of different forms whose directions can 15 pattern section 11 comprises : position detection patterns 
be specified . The two - dimensional code 1 of FIG . 8 also has 12A to 12D for specifying the cell positions , and combined 
the rectangular basic pattern section 2 of a certain form and data composed of specification data and actual data . Actual 
the peripheral section 5 arranged around the basic pattern data that could not be stored in the basic pattern section are 
section 2 . The basic pattern section 2 contains the two recorded in a peripheral section 20 . In the data structure 
position detection patterns 3R and 3S of different forms for 20 representing the combined data , the specification data and 
specifying the cell positions . The part of the basic pattern the actual data are clearly separated . 
section 2 that excludes the position detection patterns 3R In FIG . 9 , the region in the basic pattern section 11 that 
and 3S is the data region 4 . The data region 4 contains excludes the position detection patterns 12A to 12D , i . e . the 
specification data and , as required , actual data . The speci - region represented by the reference number 13 , is a region 
fication data includes information relating to the data 25 of the combined data . In this region 13 , the combined data 
arrangement of the peripheral section 5 , such as version composed of the specification data and the actual data are 
information that determines the size of the peripheral section recorded . In the region 13 , the below - described position 
5 formed outside the basic pattern 2 . The peripheral section correction pattern and separation pattern are further arranged 
5 also contains actual data , and the actual data in the data as required . In addition , in the region 13 , basic pattern 
region 4 and the actual data in the peripheral section 5 30 section correction data for performing error correction of the 
represent the information of the two - dimensional code . combined data are also recorded . The specification data are 

In FIG . 8 as well , when the distance between the centers recorded at prescribed positions within the region 13 . 
of the position detection pattern 3R and 3S is defined as “ di ” The amount of the specification data varies in accordance 
and the distance between two points at which a straight line with the version information that determines the size of the 
connecting the centers of the position detection patterns 3R 35 peripheral section ; the position information of the basic 
and 3S intersects the boundary between the two - dimensional pattern section 11 in the two - dimensional code 10 ; and the 
code 1 and the outside , i . e . the lateral width of the two data capacity of peripheral section error correction level 
dimensional code 1 , is defined as “ d1 + d2 ” , by satisfying the information , blank - related information and the like . How 
condition of dl < d2 , the number of candidates for the selec - ever , a change in the amount of the specification data is 
tion of a combination of position detection patterns is 40 within the range that can be recorded in the data region 13 . 
reduced and the process load can thus be reduced . In The actual data are recorded in the part of the region 13 
addition , since the position detection patterns 3R and 3S of where the specification data are not recorded . Accordingly , 
FIG . 8 have different forms whose directions can be speci - the amount of the actual data that can be recorded in the 
fied , two position detection patterns of a single two - dimen basic pattern section 11 is increased or decreased depending 
sional code can be specified more easily . 45 on the amount of the specification data . Thus , the amount of 

The distance from the centers of the position detection the actual data recorded in the basic pattern section 11 varies 
patterns 3R and 3S to the upper or lower boundary of the depending on the amount of the specification data and , when 
two - dimensional code is defined as “ d3 ” . As long as d3 is not the data region 13 is filled with the specification data , there 
less than d2 , even when other two - dimensional codes are may be a case where the data region 13 contains no actual 
arranged adjacent to the two - dimensional code 1 above and 50 data . 
below , the number of candidates for the selection of a The peripheral section 20 is the peripheral part of the 
combination of position detection patterns can be reduced by basic pattern section 11 and also contains cells recording the 
comparing the distances . actual data . When all of the actual data cannot be recorded 

Although the position detection patterns whose directions in the basic pattern section due to an increase in the 
can be specified are used in FIG . 8 , it is also considered 55 specification data or actual data , the remaining actual data 
allowing plural position detection patterns to have forms that are recorded in the peripheral section 20 . 
are at least partially different and thus also making the The position detection patterns illustrated in FIG . 9 com 
positions of the corners of each basic pattern section speci - prise : a first position detection pattern 12A in the form of 
fiable . In this manner , in the two - dimensional code of the having a square frame with a square arranged therein ; a 
first embodiment , since the distances between the position 60 second position detection pattern 12D in the form of a square 
detection patterns do not change even when the size of the frame that is smaller than the first position detection pattern 
code is modified , false detection can be eliminated based on 12A ; and rectangular third and fourth position detection 
the distances between the position detection patterns . A false patterns 12B and 12C . These four position detection patterns 
combination of position detection patterns is excluded as a 12A to 12D are each arranged at four corners of the basic 
combination of position detection patterns that are not 65 pattern section 11 . In this case , it is desired that : the first 
contained in a single two - dimensional code . Moreover , by position detection pattern 12A and the second position 
designing the distances between the position detection pat - detection pattern 12D be arranged at opposite diagonal 
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corners ; the third position detection pattern 12B and the section 11 always has a certain form , it is regarded that the 
fourth position detection pattern 12C be arranged at opposite specification data substantially define the specifications of 
diagonal corners ; the long side of the third position detection the peripheral section 20 . 
pattern 12B and that of the fourth position detection pattern The amount of the specification data varies depending on 
12C have the same length as the side of the first position 5 the two - dimensional code 10 to be issued , and the specifi 
detection pattern 12A ; the short side of the third position cation data comprises information that affects the amount 
detection pattern 12B and that of the fourth position detec - and arrangement of the data to be recorded in the peripheral 
tion pattern 12C have the same length as the side of the section . Meanwhile , although the amount of the specifica 
second position detection pattern 12D ; one of the short sides t ion data varies , in the basic pattern section 11 , the infor 
of the third position detection pattern 12B and that of the 10 mation contained in the specification data are arranged and 
fourth position detection pattern 12C be arranged on the recorded in a predetermined order . The actual data are 
extension of a side of the first position detection pattern 12A ; recorded in the remainder of the data region 13 of the basic 
and one of the long sides of the third position detection pattern section 11 . 
pattern 12B and that of the fourth position detection pattern In the QR codes ( registered trademark ) described in 
12C be arranged on the extension of a side of the second 15 Patent Literature 1 and the like , it is possible to measure the 
position detection pattern 12D . The position detection pat number of pixels of each position detection pattern and the 
terns 12A to 12D illustrated in FIG . 9 are easily recognizable number of pixels of the distance between position detection 
independent of each other and , even when some of the patterns from a photographed image and then calculate the 
position detection patterns are not recognizable due to version information included in the specification data . 
contamination or the like , the coordinate positions of the 20 According to the QR code ( registered trademark ) standard 
cells in the two - dimensional code can be easily determined ( JIS X0510 : 2004 ) , this is described as a method for deter 
from a combination of other recognizable position detection mining the provisional symbol version using the reference 
patterns . decode algorithm . This version information is determined 

When the lateral distance between the centers of the based on the form of the two - dimensional code in a photo 
position detection patterns 12A and 12C and between the 25 graphed image , and an error occurs when , for example , the 
centers of the position detection patterns 12B and 12D is code is photographed from diagonally above or the image is 
defined as “ di ” , the two - dimensional code has a width of blurred with ink . Since it is also preferable that a two 
" d1 + d2 ” , wherein d1 < d2 , in both the lateral and vertical dimensional code be photographed in a severe environment 
directions . By this , the number of candidates for the selec - and recognized even when the printing thereof is very poor , 
tion of a combination of position detection patterns is 30 in order to inhibit the occurrence of such an error , it is 
reduced and the process load can thus be reduced . In desired that the two - dimensional code comprise , as data , 
addition , since the position detection patterns 12A to 12D of specification information such as version information along 
FIG . 9 all have different forms , at the time of recognizing a with redundancy required for reading . 
plurality of the codes , four position detection patterns As illustrated in FIG . 10B , as the actual data , segments 
belonging to a single two - dimensional code are specified 35 each composed of a combination of a message and a 
and the positions of the cells in the two - dimensional code are message - modifying header ( message type ( message encode ) 
calculated more easily . and message size ) are arranged as many as the number of the 

FIG . 10A illustrates an example of the structure of the messages . The messages are the data to be stored in a 
data recorded in the two - dimensional code of the second two - dimensional code by the user , and a two - dimensional 
embodiment . FIG . 10B illustrates an example of the struc - 40 code can store a plurality of messages , with a segment being 
ture of the actual data recorded in the two - dimensional code imparted to each message . In addition , as a special segment , 
of the second embodiment . a segment which contains only an end flag without any 

As illustrated in FIG . 10A , all of the specification data are message is prepared and , when the actual data has an unused 
recorded in the basic pattern section 11 and the actual data capacity , this end - flag segment is arranged therein , followed 
are recorded in the remainder of the basic pattern section 11 . 45 by padding . Thus , an end flag indicates the presence or 
The actual data that cannot be put into the basic pattern absence of a message , and the end flag of the last segment 
section are recorded in a peripheral section , which is formed is “ true " and the end flag of any other segment is " false " . 
around the basic pattern section . Since the amount of the The specification data and actual data illustrated in FIG . 
specification data is variable , the boundary between the 10A are divided into block units in accordance with the data 
specification data and the actual data in the basic pattern 50 capacity per block . In the same manner , the error correction 
section 11 changes in accordance with the amount of the data are also divided into block units . 
specification data . When the data region 13 in the basic The data are attached with error correction data . When 
pattern section 11 is divided into blocks , the boundary Reed - Solomon codes are used as the error correction data , 
between the specification data and the actual data may exist since error correction is performed word by word , it is 
inside a block . 55 desired that one word constitutes one block . When one word 

The specification data represent information relating to spans over a plurality of blocks , even if only one of the 
the data arrangement in the peripheral section . The specifi - blocks is contaminated , all of the words associated with the 
cation data comprises , for example : vertical and lateral block are subjected to the error correction , which impairs the 
version information that determine the size of the peripheral correction efficiency . Contamination and spotlight - caused 
section ; peripheral section error correction level information 60 color fading that lead to correction are often concentrated in 
if the amount of the error correction data of the peripheral o ne spot and , by allocating one word to one block , an effect 
section is variable ; blank information that determines a of putting together the data to be simultaneously corrected 
block ( s ) in which the actual data of the peripheral section are into one spot is attained , and this enables to perform the 
not arranged ( block information not functioning as data ) ; correction efficiently and improves the probability of the 
and the basic pattern section displacement information . 65 code to be recognized . 

The specification data represent the specifications of the The specification data will now be further described . The 
two - dimensional code ; however , when the basic pattern amount of the specification data can be increased or reduced 
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depending on the version information that determines the when the version number increased by 1 is an even number , 
size of the peripheral section . In other words , by reducing one unit is added on the upper side . In the same manner , 
the amount of the specification data in the basic pattern when the version number increased by 1 is an odd number , 
section when the peripheral section is small or absent or by one unit is added on the lower side . Accordingly , when the 
increasing the amount of the specification data in the basic 5 vertical version is an odd number , the width of the peripheral 
pattern section when the peripheral section is large , the section 20 on the upper side and that on the lower side are 
amount of the specification data can be modified in accor - the same , whereas when the vertical version is an even 
dance with the information capacity of the code . In cases number , the upper side of the peripheral section 20 is wider 
where the amount of the specification data is fixed as in by one unit than the lower side . 
conventional codes , there is also a problem that the ratio of 10 The position of this basic pattern section is defined as a 
the amount of the specification data with respect to the area prescribed position that serves as a reference in the displace 
of the code is large when the code has a small size ; however , ment of the basic pattern section . 
this problem can be solved in the present embodiment . With regard to the change in the size of the two - dimen 
As described above , the specification data contain version sional code based on the change in the version , in addition 

information , and the size of the two - dimensional code is 15 to the above - described case where the size is increased unit 
determined based on the version information . For instance , by unit alternately , there may be a case where the size is 
when the version information includes two kinds of data , increased alternately by two or more units at a time , a case 
which are lateral version information representing the lateral where the size is increased unit by unit equally on each of 
size of the code and vertical version information represent the upper , lower , left and right sides , or a case where the size 
ing the vertical size of the code , the code is a rectangle of an 20 is increased only in a single direction , such as only in the 
arbitrary size . The use of the version information enables to upper and left direction or the lower and left direction . 
design the two - dimensional code to have a variable size with Further , when the version number is small , the size of the 
the distances between the plural position detection patterns two - dimensional code may be changed unit by unit alter 
being fixed . nately on the upper and lower sides or on the left and light 
FIGS . 11A and 11B illustrate the changes in the peripheral 25 sides . When the version number is large , a variety of 

section of the two - dimensional code in accordance with the methods , such as a method of changing the size unit by unit 
version . equally on the upper and lower sides or on the left and light 

The two - dimensional code 10 of the second embodiment sides , can be considered . 
which has the minimum size is a code having only the basic FIG . 12A illustrates the overall configuration of the basic 
pattern section 11 as illustrated in FIG . 11A , and such a 30 pattern section of the two - dimensional code according to the 
minimum - size square two - dimensional code having only the second embodiment . FIG . 12B illustrates the configuration 
basic pattern section 11 is hereinafter referred to as " version of the basic pattern section of the two - dimensional code 
1 ( lateral ) x1 ( vertical ) ” . according to the second embodiment , depicting blocks and 

In the two - dimensional code 10 of the second embodi - separation pattern . 
ment , the size of the peripheral section 20 can be expanded 35 In the example illustrated in FIG . 12B , the two - dimen 
in each of the vertical and lateral directions . When the lateral sional code 10 of the second embodiment comprises blocks 
version is 2 and the vertical version is 3 , the two - dimen each having a size of 3 lateral cellsx3 vertical cells , and a 
sional code is denoted as " version 2 ( lateral ) x3 ( vertical ) ” . separation space 16 has a width of a single cell . The basic 
Based on the version 1 ( lateral ) x1 ( vertical ) that has the pattern section 11 is the area enclosed by a dotted line and 
same shape as the basic pattern section , the size of the whole 40 has a size of 7 lateral blocksx7 vertical blocks ( 27 lateral 
two - dimensional code 10 increases as the version number cellsx27 vertical cells ) , and the position detection patterns 
increases . An increase in the version by 1 corresponds to an 12A to 12D are arranged at four corners of the basic pattern 
increase in the size by a single unit . In this example , the section 11 . The region of the basic pattern section 11 that 
version can be selected to be , but not limited to , 1 to 26 . excludes the position detection patterns 12 A to 12D is the 
As illustrated in FIG . 11B , as for the increase in the lateral 45 data region 13 of the basic pattern section 11 . In the region 

version , in accordance with the increase in the version 13 , blocks A1 to A11 in a region 14 other than the position 
number , the size of the peripheral section 20 in the lateral detection patterns 12B and 12D , which region 14 is on the 
direction increases unit by unit alternately on each side in upper side of the basic pattern section 11 and has a size of 
such a manner that one unit is added on the left side ( Y2 ) , 7 lateral blocksx3 vertical blocks , are the blocks in which 
then on the right side ( Y3 ) , then on the left side ( Y4 ) , then 50 the combined data are recorded ; and blocks B1 to B12 of a 
on the right side ( Y5 ) and so on . In other words , when the lower region of the basic pattern section 11 other than the 
version number increased by 1 is an even number , one unit position detection patterns 12A and 12C , which region has 
is added on the left side . In the same manner , when the a size of 7 lateral blocksx4 vertical blocks , constitute a 
version number increased by 1 is an odd number , one unit is region 13 of the basic pattern section 11 where the basic 
added on the right side . Accordingly , when the lateral 55 pattern section error correction data ( words ) used for per 
version is an odd number , the width of the peripheral section forming error correction of the combined data are recorded . 
20 on the left side and that on the right side are the same . Each block is composed of 3 lateral cells and 3 vertical 
whereas when the lateral version is an even number , the left cells , and the blocks may be rectangular or have varying 
side of the peripheral section 20 is wider by one unit than the shapes . 
right side . 60 In addition , although the cells are illustrated to be square , 
As illustrated in FIG . 11B , as for the increase in the the cell shape is not restricted thereto . 

vertical version , in accordance with the increase in the Further , in the two - dimensional code 10 of FIG . 12A , 
version number , the size of the peripheral section 20 in the since the blocks are separated from each other by the 
vertical direction increases unit by unit alternately on each separation pattern 16 , the four position detection patterns 
side in such a manner that one unit is added on the upper side 65 12 to 12D all have a larger area than any of the blocks . As 
( T1 ) , then on the lower side ( T2 ) , then on the upper side a result of this , a pattern that is identical to any of the 
( T3 ) , then on the lower side ( T4 ) and so on . In other words , position detection patterns never appears in the two - dimen 
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sional code , making the identification of the position detec - two - dimensional code to be recognized even when the cells 
tion patterns easy . Moreover , since the blocks 15 are sepa are not uniform due to bending of the two - dimensional code . 
rated from each other by the separation space 16 , the The position correction pattern 18 is used for the purpose 
accuracy of determining light and dark cells in each block 15 of correcting the coordinates of the actual data blocks and 
is improved particularly when the photographed image is 5 error correction code blocks , as well as the coordinates of 
blur and fuzzy . the design - embedding information blocks and the like when 

In the region 13 of the two - dimensional code 10 of FIG . a design is embedded . In the two - dimensional code 10 , these 
12A , a block 18 is a position correction pattern . In this coordinates can be roughly obtained from the position 
position correction pattern 18 ( block 18 ) , all of the 9 cells are detection patterns 12A to 12D ; however , since errors occur 
dark ; however , the form of the position correction pattern 18 10 in the coordinates of the data region due to twisting or 
is not restricted thereto , and the position correction pattern bending of the paper , distortion of the lens or displacement 
18 may take any form as long as it can be identified as a during acquisition of the position detection patterns , the 
position correction pattern . position correction pattern 18 is arranged for correcting such 

When the coordinates of the center block of the basic errors . Since it is presumed that the coordinate relationship 
pattern section is defined as “ ( CX , CY ) ” , it is desired that the 15 of the code in an image is roughly known from the position 
position correction pattern 18 be arranged in the block of detection patterns 12A to 12D , the position correction pat 
( CX + 7N , CY + 7M ) ( wherein , N and M are each an integer , tern 18 is different from the position detection patterns 12A 
with a proviso that this block stays within the code ) . In the to 12D in that it is not required to be distinguished by itself 
part outside the region of the two - dimensional code 10 , no from other noises , so that the position correction pattern 18 
position correction block is arranged . In addition , the posi - 20 does not have to have a complex form . Meanwhile , it is 
tion correction pattern 18 is not arranged if it overlaps with desired that the position correction pattern 18 have such a 
a blank block or any of the position detection patterns . In form that allows fine coordinate corrections . 
FIG . 12A , the position correction pattern 18 wherein The basic pattern section 11 is not restricted to be posi 
N = M = 0 is arranged only in one block . tioned near the center with respect to the region of the 

Incorporation of the position correction pattern enhances 25 two - dimensional code 10 and can be arranged at a position 
the redundancy and an improvement in the recognition away from the center . 
accuracy can thus be expected . When one of the position FIG . 13 is a drawing that describes how the position of the 
detection patterns 12A to 12D is not recognized due to basic pattern section 11 in the lateral direction is expressed 
contamination , the position correction pattern 18 is found by by the basic pattern section displacement information . 
estimating the position thereof from the other three position 30 As illustrated in FIG . 13 , the code of version 1 consists of 
detection patterns that are recognizable . By performing only the basic pattern section 11 , and a block row is added 
two - dimensional projective transformation using a set of the on the left or right side as the version number increases . The 
four points composed of the three position detection patterns positions to which the basic pattern section 11 can be 
and one position correction pattern as a parameter , the displaced are limited by the version number . For example , 
accuracy of calculating each cell of the two - dimensional 35 when the version number is 2 , the basic pattern section 11 is 
code 10 is improved . In this manner , in the two - dimensional either not displaced or can be displaced to the left by a single 
code 10 of FIG . 12A , the accuracy of detecting the cell block row . When the version number is 3 , the basic pattern 
positions is further improved by arranging the position section 11 is not displaced , or can be displaced to the left or 
correction pattern 18 . right by a single block row . In other words , an increase in the 
As for the arrangement of the position detection patterns , 40 version number by 1 corresponds to an increase of a single 

there are other various combinations can be considered . position to which the basic pattern section 11 can be dis 
Those combinations in which the total number of position placed . Therefore , the amount of the data required for 
detection patterns and position correction patterns is 5 and expressing the basic pattern section displacement amount 
the number of the position detection patterns is 3 or less are information varies depending on the version number . 
all recognizable , although they have lower tolerance to 45 In FIG . 13 , when the lateral version number is 6 , the 
contamination and the like than a combination of 4 position numerals of - 3 to 2 represent the displacement amount 
detection patterns and a single position correction pattern . information of the basic pattern section 11 at a block level . 

The position detection patterns and position correction In accordance with the lateral version number , “ O ” repre 
pattern ( s ) are used for specifying the cell coordinates ; how - sents the absence of displacement ; a negative value repre 
ever , their roles are different . It is desired that the position 50 sents the basic pattern section displacement amount infor 
detection patterns be independently recognizable in the mation toward the left side ; and a positive value represents 
analysis and that no pattern of the same form appear in and the basic pattern section displacement information toward 
out of the code . When false position detection patterns are the right side . 
detected , it is necessary to judge whether or not they belong The basic pattern section displacement information is 
to the same two - dimensional code and the analysis thus 55 composed of a basic pattern section displacement flag , 
takes time . It is thus also desired that the position detection which indicates the presence or absence of displacement , 
patterns do not have a complex form that requires a long and basic pattern section displacement amount information 
time for identification or such a shape that is difficult to be that represents the amount of the displacement of the basic 
separated from other parts of the code . pattern section from a prescribed position . This prescribed 
Meanwhile , the detection of the position correction pat - 60 position is the position of the basic pattern section in FIG . 

tern is performed after the position of the two - dimensional 11B . The basic pattern section displacement flag is 1 - bit data 
code is specified based on the position detection patterns . having a state of “ 1 ” ( presence of displacement ) or “ 0 ” 
With the position of the position correction pattern being ( absence of displacement ) . The basic pattern section dis 
roughly known , the position correction pattern is found by placement amount information exists only when the basic 
searching a certain area . The position correction pattern 65 pattern section displacement flag is “ 1 ” , and the basic pattern 
enables to improve the accuracy of calculating the cell section displacement amount information can be omitted 
coordinates and to thereby increase the probability of the when the basic pattern section displacement flag is “ O ” 
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( absent ) . As a result , the amount of information can be direction and 1 block in the vertical direction are recorded as 
reduced when the basic pattern section is not displaced , and the basic pattern section position information in the speci 
the basic pattern section displacement amount information is fication data . 
recorded as specification data only when the basic pattern As other method of expressing the basic pattern section 
section is displaced . The basic pattern section displacement 5 position information , a method of defining the displacement 
amount information indicates the amount of the displace - pattern of the basic pattern section in advance may also be 
ment based on the position of the basic pattern section with employed . For example , as the displacement pattern of the 
no displacement . basic pattern section , four patterns of “ upper left ” , “ upper 
When the basic pattern section is displaced , as for the right ” , “ lower left ” and “ lower right ” are defined in advance 

basic pattern section displacement information , the basic 10 and , with 2 bits being allocated to the basic pattern section 
pattern section displacement flag is assigned with “ 1 ” , and position information , a value of 0 to 3 is assigned to each of 
information representing the amount of lateral displacement the displacement patterns . In the two - dimensional code 10 
and information representing the amount of vertical dis - of FIG . 14 , when the value indicated by the basic pattern 
placement are recorded in the specification data as the basic section position information corresponds to the “ upper left ” 
pattern section displacement amount information . 15 pattern , the basic pattern section is positioned at the block of 
When the basic pattern section is not displaced from a - 9 in the lateral direction and - 9 in the vertical direction , 

prescribed position , the basic pattern section displacement while when the value corresponds to the “ lower right ” 
flag is assigned with “ O ” , and the basic pattern section pattern , the basic pattern section is positioned at the block of 
displacement amount information can be omitted . 9 in the lateral direction and 9 in the vertical direction . 

FIG . 14 illustrates cases where the basic pattern section 11 20 This method is advantageous in that it enables to always 
is displaced in the two - dimensional code 10 of version 19 maintain the basic pattern section displacement amount 
( lateral ) x19 ( vertical ) . information in 2 bits and the specification data can thereby 

In FIG . 14 , the reference number 11 represents the basic be kept small . 
pattern section 11 that is not displaced and , in this case , the Further , by defining a total of 5 patterns with addition of 
position of the basic pattern section is 0 in the lateral 25 " center " to the above - described displacement patterns and 
direction and in the vertical direction . The position of the omitting the basic pattern section displacement flag , the 
basic pattern section 11 represented by the reference number basic pattern section displacement information is always 
11A is - 8 in the lateral direction and - 8 in the vertical represented by 3 bits , so that the displacement of the basic 
direction . The position of the basic pattern section 11 pattern section can be realized using a small amount of 
represented by the reference number 11B is 9 in the lateral 30 information . 
direction and - 9 in the vertical direction . The position of the When a blank region is arranged in the code , as the 
basic pattern section 11 represented by the reference number information relating to this region , a blank - embedding flag 
11C is - 5 in the lateral direction and 4 in the vertical that indicates the presence of a blank region and blank 
direction . The position of the basic pattern section 11 position information that represents the blank region - related 
represented by the reference number 11D is 0 in the lateral 35 information are included into the specification data . Mean 
direction and 9 in the vertical direction . The position of the while , when no blank region is arranged , only a blank 
basic pattern section 11 represented by the reference number embedding flag that indicates the absence of a blank region 
11E is 9 in the lateral direction and 9 in the vertical direction is included into the specification data and the blank region 

In the above , the displacement of the basic pattern section related information is omitted , whereby the amount of 
is represented using blocks as the unit ; however , it may also 40 information in the specification data can be reduced . Further , 
be represented using cells as the unit . when a blank region is arranged , by changing the number of 

Further , the unit of the displacement does not have to be bits also for the blank region - related information in accor 
1 and may be a value of 2 or larger . In that case , in the dance with the version information , the information effi 
two - dimensional code 10 of version 19 ( lateral ) x19 ( verti - ciency of the specification data can be improved . 
cal ) illustrated in FIG . 14 , there are 19 ( lateral ) x19 ( vertical ) 45 The specification data can be imparted with peripheral 
combinations of displacement positions ; however , by dis - section error correction level information . This allows the 
placing the basic pattern section by a unit of 2 blocks , the amount of the error correction in the peripheral section 
number of combinations is reduced to 9 ( lateral ) x9 ( vertical ) actual data to be recorded as a peripheral section error 
and the amount of information in the specification data can correction level in the peripheral section error correction 
thereby be reduced . 50 level information . For example , the peripheral section error 
Moreover , the basic pattern section displacement amount correction level is selected from 4 levels of 10 % , 20 % , 30 % 

information that represents the amount of the displacement and 40 % . This enables to increase the error correction level 
from the center of the two - dimensional code is included in for the recognition of the code used in an environment 
the above - described basic pattern section displacement having poor photographing conditions or to lower the error 
information ; however , basic pattern section position infor - 55 correction level otherwise . In this case , 2 bits are secured for 
mation that represents the position of the basic pattern the peripheral section error correction level information in 
section in the two - dimensional code may also be used in the specification data . 
place of the basic pattern section displacement amount The peripheral section error correction level affects the 
information . amount of the peripheral section actual data in such a 

The basic pattern section position information can indi - 60 manner that the amount of the data is increased when the 
cate the block coordinates of the basic pattern section 11 peripheral section error correction level is low , or it is 
based on a case where the upper left corner of the basic reduced when the peripheral section error correction level is 
pattern section 11 is positioned at the block coordinates of high . 
( 0 , 0 ) in the upper left of the code . For example , in the case When the code has no peripheral section ( when the 
of FIG . 16 , since the upper left corner of the basic pattern 65 version is 1 ( lateral ) x1 ( vertical ) ) , the peripheral section 
section 11 is positioned at the block coordinates of ( 2 , 1 ) , the error correction level information is not necessary and can 
data representing a displacement of 2 blocks in the lateral thus be omitted from the specification data , so that the 



21 

jo 

US 9 , 911 , 072 B2 
22 

amount of the actual data can be increased by that much . The In other words , when the two - dimensional code of the 
number of data - containing blocks in the peripheral section is second embodiment has a version of 4 or higher in both the 
determined by the version information , the blank informa lateral and vertical directions , the above - described condi 
tion and the position correction patterns . As a result , the tions are always satisfied , so that a large effect can be 
amount of data that can be recorded in the peripheral section 5 attained . This does not change even when the basic pattern 
is determined . Based on this data capacity of the peripheral section is displaced . 
section and the peripheral section error correction level FIG . 16 illustrates an example of the two - dimensional 
information , the amount of the peripheral section actual data code of version 5x5 . In the same manner as in FIG . 15 , the 
and that of the peripheral section error correction data are conditions of dl < d2 and D1 < D2 are always satisfied . determined . Next , the process of generating the two - dimensional One example of the specification data , which are bit data codes of the above - described embodiments ( encoding pro representing the specification information , in the second cess ) will be described . embodiment will now be described . First , the lateral version FIG . 17 illustrates an example of a client - server configu information is input . The lateral version information has a 
value of 1 to 26 and represented by 2 to 9 bits . Next , the 15 ration , which is a hardware configuration of a system for 
vertical version information is input by the same method . generating and providing a two - dimensional code . 
Then , the peripheral section error correction level informa - The generation system comprises : a user hardware which 
tion is input . The peripheral section error correction level is operated by a user who determines the specifications and 
information is represented by 2 bits and may take four requests a two - dimensional code to be generated ; and a 
peripheral section error correction levels . The peripheral 20 system hardware which generates and provides the 
section error correction level information will be described requested two - dimensional code . 
later . Subsequently , the blank - embedding flag that indicates The user hardware comprises : a user processing unit 71 , 
the presence or absence of a blank region and the basic such as a computer , and a memory device 72 , such as a 
pattern section displacement flag that indicates the presence magnetic disk . 
or absence of displacement of the basic pattern section from 25 The system hardware comprises : a system processing unit 
a prescribed position are input . The blank - embedding flag 75 , such as a computer ; and a memory device 76 , such as a 
and the basic pattern section displacement flag are each magnetic disk . 
represented by 1 bit , which is either “ 1 ” ( presence ) or “ O ” The user processing unit 71 and the system processing 
( absence ) . When the blank - embedding flag is “ 1 ” , the blank unit 75 are configured to allow communication therebe 
position information that represents the position of the blank 30 tween , being connected through a communication line or the 
is added after the basic pattern section displacement flag . like . 
Thereafter , in cases where the basic pattern section displace - Printing is performed on the user side ; however , it may 
ment flag is “ 1 ” , the basic pattern section displacement also be performed on the system side or at other printing 
amount information is added after the blank position infor - place . The resulting two - dimensional code may be printed 
mation when the blank - embedding flag is “ 1 ” , or after the 35 on any medium such as a sheet of paper , a resin plate or a 
basic pattern section displacement flag when the blank casing surface . A design to be embedded may be printed on 
embedding flag is “ O ” . Following these information , if the the medium in advance , and the two - dimensional code is 
basic pattern section has a residual region where data can be printed after setting the medium such that the printed design 
stored , the actual data are further stored therein . to be embedded is fitted into the design region of the 

The types , order , data amount and flags of the specifica - 40 two - dimensional code . 
tion information are not restricted to the above ; however , it Any printing apparatus can be employed as long as it is 
is required that the specification data yield the same inter - capable of printing a two - dimensional code on the above 
pretation in both the encoding and decoding processes . mentioned media , and the printing apparatus may be , for 
As for the data arrangement in the peripheral section , in example , a simple printer , a precision printers , or other 

one example of the second embodiment , for example , the 45 printing apparatus capable of performing not only mono 
peripheral section actual data are sequentially recorded in chrome printing but also color printing . The generated 
each block in the direction from the upper left to the right two - dimensional code may also be transmitted to the user as 
and , once the recording is completed for one row , the two - dimensional code data through a communication line , 
remaining peripheral section actual data are sequentially without being printed . The user , as required , then transmits 
recorded in each block of one row below in the left - to - right 50 the data to a third party display or the like so that the 
direction . After the peripheral section actual data , the periph - generated two - dimensional code is displayed . 
eral section error correction data are recorded . In this FIG . 17 illustrates an example of a generation system 
process , no data is recorded in the basic pattern section , the having a client - server configuration ; however , the genera 
blank region and the position correction patterns . tion system is not restricted thereto . A variety of modifica 

The above is just one example , and any method of 55 tions can be made and the generation system may take , for 
arranging the data in the peripheral section may be example , a configuration in which a two - dimensional code 
employed as long as it is decided in advance . is issued by an encoding software on a client ' s PC and then 
Examples of the two - dimensional code 10 according to printed by a USB - connected printer or a configuration in 

the second embodiment , which has a version that is effective which a two - dimensional code is issued from a hand - held 
for reducing the candidate combinations of the position 60 terminal or printer . Further , the two - dimensional code gen 
detection patterns , will now be described . eration process may be recorded on a computer - readable 

FIG . 15 illustrates an example of the two - dimensional non - transitory recording medium as a program that can be 
code of version 4 ( lateral ) x4 ( vertical ) . In the lateral direc executed by a computer . 
tion , since the di is 18 cells and the d2 is a total of 21 cells FIG . 18 is a flow chart illustrating the procedures of the 
with 11 . 5 cells on the left side and 9 . 5 cells on the right side , 65 encoding process in which a user accesses the system 
a condition of d1 < d2 is satisfied . In the vertical direction as hardware via the user hardware and generates a desired 
well , a condition of D1 < D2 is satisfied in the same manner . two - dimensional code . 
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In the step S10 , the user initiates the main encoding The two - dimensional code analyzer comprises : a reading 

process . unit 80 ; a computer ( two - dimensional code analysis / pro 
In the step S11 , the user inputs a message ( s ) to be cessing unit ) 84 ; a display 85 ; and a communication inter 

recorded in a two - dimensional code . face 86 . The reading unit 80 comprises : a lens 81 ; an image 
In the step S12 , the user inputs the version information , 5 sensor 82 ; and an analog - digital converter ( AD ) 83 , and 

peripheral section error correction level , blank information outputs digital image data of a photographed two - dimen 
and basic pattern section displacement information of the sional code to the computer 84 . Such a two - dimensional 
two - dimensional code . In response to this , the user process code analyzer as illustrated in FIG . 19 is widely used and , in 
ing unit 71 notifies the system processing unit 75 of the input recent years , portable terminals have also realized the same 

10 functions as the two - dimensional code analyzer . Further , the message ( s ) , version information , peripheral section error two - dimensional code analysis process may be recorded on correction level , blank information and basic pattern section a computer - readable non - transitory recording medium as a displacement information . program that can be executed by a computer . In the step S13 , on the system side , the arrangement of the FIGS . 20 and 21 are flow charts illustrating the procedures 
basic pattern section and the peripheral section is determined 15 termined 15 of the decoding process in which a two - dimensional code 
based on the transmitted information . photographed by a user is analyzed . This decoding process 

In the step S14 , the amount of the specification data is assumes a case where plural two - dimensional codes of the 
determined based on the transmitted information . second embodiment are projected on a single screen . The 

In the step S15 , on the system side , the arrangement and decoding process consists of a main analysis process and an 
number of blank region blocks are determined based on the 20 information extraction process . First , the main analysis 
transmitted information . process will be described . 

In the step S16 , the arrangement and number of position In the step S101 , the main analysis process is initiated . 
correction pattern blocks are determined . In the step S102 , a photographed image of the two 

In the step S17 , from the peripheral section error correc - dimensional codes is input . 
tion level , the number of blocks of the peripheral section 25 In the step S103 , a binary image of the input photo 
error correction data is determined . graphed image is generated . As for the binarization method , 

In the step S18 , the size of actual data that can be recorded when the input photographed image is a color image such as 
in the two - dimensional code is determined . an RGB image , it is once converted into a gray - scale image . 

In the step S19 , the size of the actual data required for An average of the maximum and minimum brightness 
expression of the message ( s ) in the two - dimensional code is 30 values in the image is taken as a threshold value , and those 
calculated . pixels with a value of not less than the threshold value are 

In the step S20 , it is assessed whether the actual data defined to be “ light ” and those pixels with a value of less 
calculated in S19 can be contained in the data size of the than the threshold value are defined to be “ dark ” . The 
two - dimensional code determined in S18 or the actual data gray - scale conversion of a color image is carried out using 
calculated in S19 cannot be contained due to insufficient data 35 the RGB values of the respective pixels in accordance with 
size . When the data size is insufficient , the insufficiency of a conversion formula : Brightness = 0 . 299R + 0 . 587G + 0 . 114B . 
the data size is transmitted to the user processing unit 71 , or The conversion method is not restricted to the above 
when the data size is sufficient , the operation proceeds to the described one as there have been proposed a variety of 
step S22 . methods for conversion of a color image into a gray - scale 

In the step S21 , the user processing unit 71 notifies the 40 image as well as for further conversion of the gray - scale 
user of the occurrence of an error that the two - dimensional image into a binary image . 
code of the input form does not have a sufficient data size for In the step S104 , candidate position detection patterns are 
expressing the input message ( s ) , and the operation is termi - detected . Specifically , when the binarized image is scanned , 
nated . those patterns in which a sequence of dark - light - dark pixels 

In the step S22 , the specification data are prepared . 45 or dark - light - dark - light - dark pixels appears at a certain ratio 
In the step S23 , the actual data are prepared . are detected in the lateral and vertical directions of the 
In the step S24 , the specification data and the actual data scanning . 

are combined . In the step S105 , combinations of four position detection 
In the step S25 , the specification data and actual data that patterns are generated , and it is assessed whether or not there 

can be recorded in the basic pattern section are arranged in 50 is any combination of four position detection patterns that 
the basic pattern section . has not be examined . If any , the operation proceeds to the 

In the step S26 , based on the thus recorded data in the step S106 and , if not , the operation proceeds to the step 
basic pattern section , the basic pattern section error correc - S110 . 
tion data are computed and arranged . In the step S106 , when there is even one combination in 

In the step S27 , the actual data that could not be stored in 55 which any two position detection patterns have an inappro 
the basic pattern section are arranged as peripheral section priate distance therebetween , this combination can be 
actual data in the peripheral section . assessed as an incorrect combination . In this manner , false 

In the step S28 , based on the peripheral section actual detection is eliminated based on the distances between the 
data , the peripheral section error correction data are com - position detection patterns . 
puted and arranged . 60 In the step S107 , information is extracted for those 

In the step S29 , the information of the two - dimensional combinations of position detection patterns that are assessed 
code is output to the user processing unit 71 as an image . to be of the same two - dimensional code . This process will be 

In the step S30 , the main encoding process is completed . described later referring to FIG . 21 . 
FIG . 19 illustrates a hardware configuration of a two - In the step S108 , in accordance with the result of the 

dimensional code analyzer which reads and analyzes the 65 information extraction , the operation proceeds to the step 
two - dimensional codes of the above - described embodi - S109 when the extraction was successful , while when the 
ments . extraction failed , the combinations of position detection 
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patterns for which the extraction failed are excluded and the In the step S120 , the messages of the position detection 
operation returns back to the step S105 . patterns that were listed up are output , and the operation 

In the step S109 , the combinations of position detection proceeds to the step S121 . 
patterns for which information was successfully extracted In the step S121 , the main analysis process is completed . 
are listed up . 5 Next , the information extraction process of the steps S107 

In the step S110 , the four candidate position detection and S116 will be described referring to FIG . 21 . 
patterns used in the two - dimensional pattern from which In the step S200 , the information extraction process is 
data were successfully extracted are excluded , and the initiated . 
operation returns back to the step S105 . When an unused In the step S201 , from the position detection patterns , the 
candidate position detection pattern exists in the range of the coordinates of the cells in the blocks belonging to the basic 
two - dimensional pattern from which data were successfully pattern section are calculated . 
extracted , such a position detection pattern is also excluded In the step S202 , the combined data and the basic pattern 
from the candidates . section error correction data are extracted . 

By repeating the steps S105 to S110 , the assessment of 16 In the step S203 , error detection is performed based on the 
whether or not each combination of four candidate position basic pattern section error correction data and , the operation 
detection patterns in the projected two - dimensional codes proceeds to the step S204 when there is an error , or the 
belongs to the same two - dimensional code is completed . operation proceeds to the step S207 when there is no error . 

In the step S111 , it is assessed whether or not there is any In the step S204 , it is determined whether or not the error 
combination of three candidate position detection patterns 20 is correctable based on the cell data in the blocks . When the 
that has not be examined . If not , the operation proceeds to error is not correctable , the operation proceeds to the step 
the step S120 and , if any , the operation proceeds to the step S 205 , while when the error is correctable , the operation 
S112 . proceeds to the step S206 . 

In the step S112 , from the three candidate position detec - In the step S205 , the failure of the information extraction 
tion patterns , the position of position correction pattern is 25 from the two - dimensional code is notified , and the operation 
estimated . is terminated . 

In the step S113 , the presence or absence of a position In the step S206 , error correction of the combined data is 
correction pattern is assessed . If present , the operation performed . In the step S207 , the specification data are extracted from proceeds to the step S115 and , if absent , the operation 
proceeds to the step S114 . 30 the combined data , and the version , peripheral section error 

correction level , blank information and basic pattern section In the step S114 , from the three candidate position detec displacement information of the two - dimensional code are tion patterns , one candidate position detection pattern is specified . extrapolated , and the operation then proceeds to the step In the step S208 , based on the specification data , the S115 . 35 position correction pattern of the peripheral section of the 
In the step S115 , when there is even one combination in basic pattern section is calculated . 

which the distance between two position detection patterns In the step S209 . based on the specification data , the 
is not appropriate , such a combination can be assessed as an blocks of the peripheral section actual data , from which the 
incorrect combination . When extrapolation was performed position correction pattern and blank region of the peripheral 
using the position correction patterns and the like as well , 40 section are excluded , and the blocks of the peripheral section 
the coordinates of the position detection pattern expected to error correction data are specified . 
be missing are estimated , and the distances are examined . In the step S210 , the total number of blocks of the 

In the step S116 , information is extracted for those peripheral section actual data and the peripheral section 
combinations of position detection patterns that are assessed error correction data is calculated and , from the thus calcu 
to be of the same two - dimensional code . This process will be 45 lated value and the peripheral section error correction level , 
described later referring to FIG . 21 . the number of blocks of the respective data is calculated . 

In the step S117 , in accordance with the result of the In the step S211 , the coordinates of the cells in the blocks 
information extraction , the operation proceeds to the step belonging to the peripheral section are determined . 
S118 when the extraction was successful , while when the In the step S212 , the peripheral section actual data and the 
extraction failed , those combinations of position detection 50 peripheral section error correction data are extracted . 
patterns for which the extraction failed are excluded and the In the step S213 , error detection is performed based on the 
operation returns back to the step S111 . peripheral section error correction data and , the operation 

In the step S118 , the combinations of position detection proceeds to the step S214 when there is an error , or the 
patterns for which information was successfully extracted operation proceeds to the step S217 when there is no error . 
are listed up . 55 In the step S214 , it is determined whether or not the error 

In the step S119 , the three candidate position detection is correctable . When the error is not correctable , the opera 
patterns used in the two - dimensional pattern from which tion proceeds to the step S215 , while when the error is 
data were successfully extracted are excluded , and the correctable , the operation proceeds to the step S216 . 
operation returns back to the step S111 . When an unused in the step S215 , the failure of the information extraction 
candidate position detection pattern exists in the range of the 60 from the two - dimensional code is notified , and the operation 
two - dimensional pattern from which data were successfully is terminated . 
extracted , such a position detection pattern is also excluded In the step S216 , error correction of the data is performed . 
from the candidates . In the step S217 , the actual data of the basic pattern 
By repeating the steps S111 to S119 , the assessment of section , from which the specification data are excluded , and 

whether or not each combination of three candidate position 65 the actual data of the peripheral section are coupled together . 
detection patterns in the projected two - dimensional codes In the step S218 , the actual data are analyzed . 
belongs to the same two - dimensional code is completed . In the step S219 , the message ( s ) is / are extracted 
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In the step S220 , since the information was successfully plural position detection patterns for specifying the cell 
extracted from the two - dimensional codes , the operation is positions ; and 
completed with display of the message ( s ) . version information that indicates the size of the two 
According to the above - described two - dimensional codes dimensional code , and 

of the first and second embodiments , even when the size of 5 the version information is used to enable to design the 
each two - dimensional code is different , the positional rela two - dimensional code having different size keeping the 
tionships of the plural position detection patterns used for same distances between the plural position detection 
calculating the positions of the cells in the basic pattern patterns . 
section are fixed ; therefore , in the recognition of a plurality 2 . The rectangular two - dimensional code according to 
of the codes , the codes are more easily specified than a 10 claim 1 , wherein the plural position detection patterns have 
conventional two - dimensional code in which the positional different external shapes from one another . 
relationships of the position detection patterns vary depend 3 . The rectangular two - dimensional code according to 
ing on the size of the two - dimensional code . Further , since claim 2 , comprising a peripheral section formed outside the 
the position detection patterns contained in the above - basic pattern section . 
described codes have different forms from one another , in 15 4 . The rectangular two - dimensional code according to 
the recognition of a plurality of the codes , those combina claim 3 , wherein the peripheral section comprises the cells . 
tions of position detection patterns that cause false detection 5 . The rectangular two - dimensional code according to 
can be excluded . claim 3 , wherein , for a combination of two of the plural 

Particularly , when a plurality of the codes , which are position detection patterns , the distance between two points 
arranged adjacent to each other and photographed in a single 20 at which a straight line connecting the centers of the two 
image , are analyzed , the distances between the position position detection patterns intersects the boundary between 
detection patterns in the same two - dimensional code are the rectangular two - dimensional code and the outside is 
fixed and , because of the presence of a peripheral section , greater than twice the distance between the centers of the 
the distances between those position detection patterns that two position detection patterns . 
belong to different two - dimensional codes are longer . 25 6 . The rectangular two - dimensional code according to 
Accordingly , those combinations of position detection pat - claim 2 , wherein the version information is used to enable to 
terns having different distances therebetween can be easily design the two - dimensional code to decide the size of a 
excluded , so that the number of combinations to be assessed peripheral section formed outside the basic pattern section , 
in the process of determining a correct combination can be wherein the peripheral section comprises the cells . 
reduced . Although this effect is greater when the two - 30 7 . The rectangular two - dimensional code according to 
dimensional code is in a square form , the effect of reducing claim 6 , wherein the basic pattern section is capable of 
the combinations can be obtained even when the two recording certain amount of information and the peripheral 
dimensional code is rectangular . section is capable of recording the excess amount of infor 

In the above , embodiments of the present invention were mation which the basic pattern section is not capable of 
described ; however , the above descriptions of the embodi - 35 recording . 
ments are provided simply for the purpose of explaining the 8 . The rectangular two - dimensional code according to 
present invention , and it will be easily understood by those claim 1 , comprising a peripheral section formed outside the 
of ordinary skill in the art that various modifications can be basic pattern section . 
made within the scope of claims . 9 . The rectangular two - dimensional code according to 

40 claim 8 , wherein , for a combination of two of the plural 
DESCRIPTION OF SYMBOLS position detection patterns , the distance between two points 

at which a straight line connecting the centers of the two 
1 Two - dimensional code position detection patterns intersects the boundary between 
2 Basic pattern section the rectangular two - dimensional code and the outside is 
3A First position detection pattern 45 greater than twice the distance between the centers of the 
3B Second position detection pattern two position detection patterns . 
3C Third position detection pattern 10 . The rectangular two - dimensional code according to 
4 Data region claim 9 , wherein the version information is used to enable to 
5 Peripheral section design the two - dimensional code to decide the size of a 
10 Two - dimensional code 50 peripheral section formed outside the basic pattern section , 
11 Basic pattern section wherein the peripheral section comprises the cells . 
12A First position detection pattern 11 . The rectangular two - dimensional code according to 
12B Third position detection pattern claim 10 , wherein the basic pattern section is capable of 
12C Fourth position detection pattern recording certain amount of information and the peripheral 
12D Second position detection pattern section is capable of recording the excess amount of infor 
13 Region mation which the basic pattern section is not capable of 
15 Block recording . 
16 Separation pattern 12 . The rectangular two - dimensional code according to 
17 Cell claim 8 , wherein the peripheral section comprises the cells . 
18 Position correction pattern 60 13 . The rectangular two - dimensional code according to 
What is claimed is : claim 1 , wherein the version information is used to enable to 
1 . A rectangular two - dimensional code comprising cells design the two - dimensional code to decide the size of a 

representing binary - coded data that are arranged as a pattern peripheral section formed outside the basic pattern section , 
in the form of a two - dimensional matrix , wherein the peripheral section comprises the cells . 
wherein 65 14 . The rectangular two - dimensional code according to 
the two - dimensional code comprises a rectangular basic claim 13 , wherein the basic pattern section is capable of 

pattern section which comprises : recording certain amount of information and the peripheral 
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section is capable of recording the excess amount of infor 
mation which the basic pattern section is not capable of 
recording 

15 . A two - dimensional code analysis system analyzing an 
image obtained by photographing first and second two - 5 
dimensional codes at once , which first and second two 
dimensional codes each comprises plural position detection 
patterns for specifying the cell positions , 

wherein the two - dimensional code analysis system com 
prises an exclusion means for excluding false combi - 10 
nations of a position detection pattern contained in the 
first two - dimensional code and a position detection 
pattern contained in the second two - dimensional code . 

16 . The two - dimensional code analysis system according 
to claim 15 , wherein , when two of the position detection 15 
patterns do not have a prescribed distance therebetween , the 
exclusion means excludes the combination of these two 
position detection patterns as a false combination of position 
detection patterns that is not a combination of position 
detection patterns contained in a single two - dimensional 20 
code . 

17 . The two - dimensional code analysis system according 
to claim 15 , wherein the exclusion means is a means for 
excluding a combination ( s ) of the position detection patterns 
based on the external shapes of the position detection 25 
patterns . 

18 . The two - dimensional code analysis system according 
to claim 16 , wherein the exclusion means is a means for 
excluding a combination ( s ) of the position detection patterns 
based on the external shapes of the position detection 30 
patterns . 

* * * * * 


